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Abstract
An edge e of a perfect graph G is called critical if G − e is imperfect. Inequalities inducing
facets of the stable set polytope associated with G − e are described in the case that G or G is
the line graph of a bipartite graph. The proofs rely on a characterization of minimally imperfect
subgraphs in G−e where G is a perfect line graph or its complement. ? 1999 Elsevier Science
B.V. All rights reserved.
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1. Introduction
The stability number (G) of a graph G is one of the most important graph para-
meters. Moreover, the weighted stability number (G;w) occurs in many applications in
combinatorial optimization. Determining (G;w) corresponds to maximizing the linear
function wTx over the stable set polytope STAB(G), which is the convex hull of the
incidence vectors of all stable sets in G. In order to calculate wTx over STAB(G),
a description of STAB(G) as the solution set of a system of linear inequalities is
required. (A detailed account can be found in [4].) But the linear description of the
stable set polytope is known for only a few graph classes (see e.g. [3,4,6]), most
notably for perfect graphs. Obtaining a complete list of essential, i.e., facet inducing
inequalities of STAB(G) for all imperfect graphs G, seems to be a hopeless task. The
present paper contributes to extending the knowledge of facet inducing inequalities to
stable set polytopes associated with certain imperfect graphs.
In Section 2, we present the concept of critical edges of perfect graphs, introduced
in [7]. For the classes of perfect line graphs and their complements, we give a char-
acterization of critical edges e of G to determine all minimally imperfect subgraphs
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of G − e. In Section 3, we use the knowledge of minimally imperfect subgraphs in
G − e to obtain facet inducing inequalities of STAB(G − e) if G or G is the line
graph of a bipartite graph. (Note that the deletion of an edge in a line graph leads to
a nonline graph in general; so the stable set polytope associated with such graphs is
not described by [3].) The proofs of the theorems in Section 3 are given in Section 4,
some nal remarks in Section 5.
2. Critical edges in perfect graphs
We assume familiarity with basic notions of graph theory and consider nite, undi-
rected graphs without loops or multiple edges. Subgraphs G0G are node-induced,
NG0(v) denotes N (v) \ G0, and dG0(v) = jNG0(v)j.
A graph is called perfect if, for each of its subgraphs G0; the chromatic number
(G0) equals the clique number !(G0); otherwise the graph is imperfect. Chordless
cycles Cn of length n>4 are termed holes and their complements Cn antiholes. Obvi-
ously, any graph that contains an odd hole or an odd antihole as subgraph is imperfect.
Berge conjectured in [1] that a graph is perfect i it neither contains odd holes nor
odd antiholes as subgraphs (strong perfect graph conjecture, SPGC). Padberg [6] in-
troduced the notion of minimally imperfect graphs, i.e., of imperfect graphs with the
property that all of their proper subgraphs are perfect. In these terms, the SPGC states
that the odd holes and the odd antiholes are the only minimally imperfect graphs.
Therefore, minimally imperfect graphs dierent from odd holes and odd antiholes are
called monsters (since the existence of this third type of minimally imperfect graphs
would contradict the SPGC).
Although several, in general NP-hard, combinatorial optimization problems can be
solved in polynomial time for perfect graphs, see [4], the structure of perfect graphs
is not well understood. In particular, the SPGC still seems to be out of reach. On
the other hand, the investigation of minimally imperfect graphs has revealed that these
graphs have quite strong properties. This motivated us to consider new extremal graphs
with respect to perfectness: critically perfect graphs (see [7]).
We dene an edge e of a perfect graph G to be critical if G − e is imperfect. In
particular, for every critical edge e of a perfect graph G, there is a subgraph GeG
s.t. Ge− e is minimally imperfect. According to the three types of minimally imperfect
graphs, we distinguish between three dierent types of critical edges. We say that an
edge e of a perfect graph G is H-critical (A-critical, M-critical) if Ge−e is isomorphic
to an odd hole (an odd antihole, a monster, respectively).
We call a graph critically perfect if it is a perfect graph without isolated nodes
and all of its edges are critical. (For properties and examples of critically perfect
graphs, see [7].) It has turned out that critically perfect line graphs and comple-
ments of line graphs play a key role in understanding the structure of critically perfect
graphs; especially, we are able to characterize all critical edges in line graphs and their
complements.
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The line graph L(F) of a graph F is dened by taking the edges of F as nodes
of L(F), where two nodes of L(F) are adjacent i the corresponding edges of F are
incident. Note that for every line graph G=L(F) with G 6= K3, the graph F =L−1(G)
can be uniquely reconstructed from G. We describe two structures in the underlying
graph F their relationships to critical edges in the linegraph L(F) and its complement
L(F), respectively, are proven in [7].
We say that two incident edges x and y form an H-pair if there is a K1;3 with edges
x; y; ex;y and an even cycle Cx;y that contains x and y but only one end node of ex;y.
Then, L(Cx;y) is an even hole and the node in L(F) corresponding to ex;y has precisely
two neighbors on L(Cx;y), namely x and y. Thus, xy is an H-critical edge of L(F).
The following theorem states that, conversely, the edges x and y of F must form an
H-pair if xy is intended to be a critical edge of L(F).
Theorem 2.1 (Wagler [7]). Let G be a perfect graph and the line graph of a graph F .
An edge e = xy of G is critical i x and y form an H-pair in F .
Especially, we obtain as an immediate consequence of Theorem 2.1 that an edge of
a perfect line graph is critical if and only if it is H-critical.
We call two nonincident edges x and y an A-pair if they are the end edges of an
odd path Px;y with length at least ve. Then, L(Px;y) is an even, chordless path with
end nodes x and y in L(F). In other words, L(Px;y) is an odd hole where the edge
between x and y is missing. Hence, L(Px;y) is an odd antihole with one additional
edge, the A-critical edge xy. The next theorem shows the relation between A-pairs in
F and critical edges in L(F).
Theorem 2.2 (Wagler [7]). Let G be perfect and the complement of the line graph
of a graph F . An edge e = xy of G is critical i x and y form an A-pair in F .
Consequently, an edge of the complement of a perfect line graph is critical if and
only if it is an A-critical edge.
The two previous theorems yield a complete description of minimally imperfect
subgraphs of G − xy whenever G or G is a perfect line graph. In order to nd those
minimally imperfect subgraphs, it suces to check the underlying graphs for Cx;y; ex;y,
and Px;y, respectively.
3. Some polyhedral consequences
Let G = (V; E) be a graph and jV j= n. For every subset V 0V , V 0 2 Rn denotes
its incidence vector, i.e., the vector dened by
V
0
i = 1 if vi 2 V 0;
V
0
i = 0 otherwise:
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The stable set polytope
STAB(G) = convfS 2 Rn: S V stable setg
is dened as the convex hull of the incidence vectors S of all stable sets S of the
graph G. In order to give a linear description of STAB(G), we are looking for its
facets, and more modestly, for inequalities valid for STAB(G).
An inequality aTx6b; x 2 Rn is valid for STAB(G) if STAB(G)fx 2 Rn: aTx6bg,
and a valid inequality is facet inducing for STAB(G) if there are n stable sets S1; : : : ; Sn
of G such that their incidence vectors are anely independent, and aTSi =b holds for
16i6n. Two classes of valid inequalities are the nonnegativity constraints
xi>0 8vi 2 V (1)
and the clique constraints
X
vi2Q
xi61 where Q is a maximal clique of G: (2)
Inequalities (1) and (2) are facet inducing for STAB(G) for every graph G by Padberg
[5], but suce to describe STAB(G) if and only if G is perfect (see [2]). Stable set
polytopes associated with imperfect graphs admit further, mostly unknown facets. Many
classes of valid inequalities were found, e.g., the odd hole constraints
X
vi2C2k+1
xi6k where C2k+1G (3)
and the odd antihole constraints
X
vi2C2k+1
xi62 where C2k+1G: (4)
Padberg showed in [6] that (3) and (4) are facet inducing for STAB(G) if G is an
odd hole and an odd antihole, respectively. For general imperfect graphs G, odd hole
and odd antihole constraints can be turned into facet inducing inequalities of STAB(G)
using the lifting procedure of Padberg [5].
With the help of this procedure, we describe facet inducing inequalities of STAB(G−e),
where G is the line graph of a bipartite graph or its complement, and e is a critical
edge of G. (Recall that then all minimally imperfect subgraphs of G − e are known
from Section 2).
Theorem 3.1. Let G be the line graph of a bipartite graph F and e = xy a critical
edge of G. Then every minimally imperfect subgraph Ge − eG − e induces the
following facet:
X
vi2Ge−e
xi +
X
vi2V 0
xi6(Ge − e) (5)
of STAB(G − e) where V 0 = fv 2 V − V (Ge): dGe(v)> 3 or v 2 N (x) \ N (y)g.
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Theorem 3.2. Let G be the complement of the line graph of a bipartite graph F and
e= xy a critical edge of G. Then every minimally imperfect subgraph Ge− eG− e
induces the facet
X
vi2L(F0)
xi +
X
vi2L(M 0)
2xi62 (6)
of STAB(G − e) for every pair of partial subgraphs F 0; M 0F that satises
(i) F 0 is connected and has maximum degree 2;
(ii) L−1(Ge)F 0; but no edge incident to the edges x and y of F is contained
in F 0;
(iii) M 0 is a matching in F − V (F 0); and
(iv) every edge in F − E(F 0 [M 0) is incident to x and y; to two incident edges of
F 0 or to one edge of M 0.
Let us illustrate these two theorems by looking at an example. Consider the bipartite
graph F shown in the gure below, its line graph G, and the complement G of its line
graph, where ei 2 E(F) corresponds to vi 2 V (G).
Before we apply Theorem 3.1 to G, recall the denition of H-pairs in Section 2.
When using the notions of Theorem 3.1, the nodes v 2 V 0 with dGe(v)> 3 correspond
to the chords of the cycle Cx;y F , the nodes v 2 N (x)\N (y) to the edges ex;y of F
that are incident to the center of some K1;3 with edges x; y; ex;y, i.e., to nd the facets
(5) in STAB(G − e) for an edge e = vivj of G = L(F), we simply have to look for
Ci;j F , the chords of Ci;j and the edges of F incident to the common node of ei and
ej.
If we, e.g., consider the edge v1v2 of G, then e1;2 has to be the edge e12 (since the
common node of e1 and e2 has only degree 3), and the only cycle of F , containing
e1 and e2 but only one end node of e12, is the chordless cycle C1;2 = e1e9e3e2. Indeed,
STAB(G − v1v2) admits, besides (1) and (2), only one facet of type (5) with V 0 = ;,
namely
x1 + x2 + x3 + x9 + x1262:
In most cases, the deletion of a critical edge leads to several minimally imperfect
subgraphs. If we consider the edge v1v8 of G, then there are two edges incident to the
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common node of e1 and e8 in F . Therefore, we have two possibilities for e1;8, namely
e(1)1;8 = e9 and e
(2)
1;8 = e10. Further, e1 and e8 are contained in the following cycles:
C(1)1;8 = e1e2e3e4e11e8 (with chords e9 and e12);
C(2)1;8 = e1e12e11e8 (chordless);
C(3)1;8 = e1e12e5e6e7e8 (with chords e10 and e11);
C(4)1;8 = e1e2e3e4e5e6e7e8 (with chords e9; : : : ; e12):
Thus, e(1)1;8 ts to C
(1)
1;8 (see facet (7a)) and C
(2)
1;8 (see (7b)), e
(2)
1;8 ts to C
(2)
1;8 (see (7b)
again which is a common lifting of the odd holes v1v9v8v11v12 and v1v10v8v11v12 in
G − v1v8) and C(3)1;8 (see (7c)), whereas C(4)1;8 admits e(1)1;8 as well as e(2)1;8 as chords,
hence the condition \contains only one end node of e1;8" cannot be satised:
x1 + x5 + x6 + x7 + x8 + x9 + x10 + x11 + x1263; (7a)
x1 + x8 + x9 + x10 + x11 + x1262; (7b)
x1 + x2 + x3 + x4 + x8 + x9 + x10 + x11 + x1263: (7c)
Now, before applying Theorem 3.2 to G, recall the denition of A-pairs. Using the
notions of Theorem 3.2, in order to nd the facets (6) in STAB(G − e) for an edge
e= vivj of G= L(F), we have to look for all paths Pi;j F of odd length >5 with ei
and ej as end edges, to extend Pi;j into the path or cycle F 0 (see (i), (ii)), and to nd
a matching M 0 in the remaining part of F (see (iii)) such that (iv) is satised.
If we, e.g., consider the edge v1v11 of G, then we get P
(1)
1;11 =e1e2e3e4e11 and P
(2)
1;11 =
e1e10e6e7e11. The possible extensions are
F 0(a) = P
(1)
1;11; M
0
(a) = fe6g (see (8a));
F 0(b) = P
(1)
1;11 [ P(2)1;11; M 0(b) = ; (see (8b));
F 0(c) = P
(2)
1;11; M
0
(c) = fe3g (see (8c));
where F 0(b) is a cycle and (8b) a common lifting of the odd antiholes v1v2v3v4v11 and
v1v10v6v7v11 in G − v1v11:
x1 + x2 + x3 + x4 + 2x6 + x1162; (8a)
x1 + x2 + x3 + x4 + x6 + x7 + x10 + x1162; (8b)
x1 + 2x3 + x6 + x7 + x10 + x1162: (8c)
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To show in which other ways Pi;j can be extended to F 0, let us consider the edge v2v11 2
E(G). In this case, we obtain P(1)2;11=e2e1e9e4e11, P
(2)
2;11=e2e1e10e5e11, P
(3)
2;11=e2e3e9e8e11,
and P(4)2;11 = e2e3e9e10e6e7e11, where the following pairs F
0; M 0 satisfy (iv):
F 0(a) = P
(1)
2;11; M
0
(a) = fe6g (see (9a));
F 0(b) = P
(1)
2;11 [ fe7; e6g; M 0(b) = ; (see (9b));
F 0(c) = fe3g [ P(2)2;11 [ fe7g; M 0(c) = ; (see (9c));
F 0(d) = P
(3)
2;11; M
0
(d) = fe6g (see (9d));
F 0(e) = P
(3)
2;11 [ fe5; e6g; M 0(e) = ; (see (9e));
F 0(f) = P
(4)
2;11; M
0
(f) = ; (see (9f ));
where (9f) is an odd antihole constraint with lifting coecients equal to zero.
x1 + x2 + x4 + 2x6 + x9 + x1162; (9a)
x1 + x2 + x4 + x6 + x7 + x9 + x1162; (9b)
x1 + x2 + x3 + x5 + x7 + x10 + x1162; (9c)
x2 + x3 + 2x6 + x8 + x9 + x1162; (9d)
x2 + x3 + x5 + x6 + x8 + x9 + x1162; (9e)
x2 + x3 + x6 + x7 + x9 + x10 + x1162: (9f)
4. The proofs
Proof of Theorem 3.1. Let G be the line graph of a bipartite graph F and e a critical
edge of G, then we know by Theorem 2.1 that e is H-critical, i.e., that all minimally
imperfect subgraphs Ge − eG− e are odd holes. Let Ge − e=C2k+1 with k>2 have
the nodes v1; : : : ; v2k+1, the edges vivi+1 for 16i62k+1 (mod 2k+1), and let e=v1v2k .
Since G is the line graph of a bipartite graph, we can partition its nodes V−V (C2k+1)
as follows:
vi 2 fv2k+2; : : : ; vm0g with NC2k+1(vi) = ;;
vi 2 fvm0+1; : : : ; vm1g with NC2k+1(vi) = fv2k+1g;
vi 2 fvm1+1; : : : ; vm2g with NC2k+1(vi) = fvj; vj+1g; 16j62k − 1;
vi 2 fvm2+1; : : : ; vm3g with NC2k+1(vi) = fvj; vj+1; v2k+1g; 26j62k − 2; j even;
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vi 2 fvm3+1; : : : ; vm4g with NC2k+1(vi) = fv1; v2k ; v2k+1g;
vi 2 fvm4+1; : : : ; vm5g with NC2k+1(vi) = fv1; vj; vj+1; v2k ; v2k+1g;
36j62k − 3; j odd;
vi 2 fvm5+1; : : : ; vng with NC2k+1(vi) = fvj; vj+1; vj+2p+1; vj+2p+2g;
16j< j + 2p62k − 2:
Using the indexing dened above, we can rewrite inequality (5) as
X
16i62k+1
xi +
X
m3+16i6n
xi6k:
Claim 1. In G− e there are stable sets S1; : : : ; Sn whose incidence vectors are anely
independent and satisfy (5) with equality.
Claim 2. (5) is valid for STAB(G − e).
Proof of Claim 1. Let Ai = fvi+2m 2 C2k+1: 06m<kg (the indices are considered
modulo 2k + 1), then A1; : : : ; A2k+1 are the maximum stable sets of C2k+1. Dene the
following stable sets of G − e:
Si = Ai if 16i62k + 1;
Si = A1 [ fvig if 2k + 26i6m1;
Si = Aj+2 [ fvig if m1 + 16i6m3;
Si = (A2 − fv2kg) [ fvig if m3 + 16i6m4;
Si = (Aj+2 − fv2k+1g) [ fvig if m4 + 16i6m5;
Si = (Aj+2 − fvj+2p+2g) [ fvig if m5 + 16i6n
(note that j 2 f1; : : : ; 2k + 1g is determined by NC2k+1(vi) for i 2 fm1 + 1; : : : ; m3; m4 +
1; : : : ; ng).
Incidence vectors S1 ; : : : ;  Sn are anely independent since for i> 2k +1; Sii is the
only nonzero entry of S1i ; : : : ; 
Sn
i , therefore by
X
16i6n
i Si = 0;
i = 0 follows for i> 2k + 1; S1 ; : : : ;  S2k+1 are anely independent by Padberg [6].
Furthermore, the stable sets S1; : : : ; Sn are chosen such that jSi \ fv1; : : : ; v2k+1;
vm3+1; : : : ; vngj= k holds for 16i6n, i.e., S1 ; : : : ;  Sn satisfy (5) with equality.
Proof of Claim 2. It suces to show (C2k+1 [fvi; vi0g)= k for i; i0 2 fm3 + 1; : : : ; ng
and ii0 62 E(G − e).
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Since the nodes vm3+1; : : : ; vm5 induce a clique in G− e (note that the corresponding
edges of F are incident to the common end node of the edges in F corresponding
to v1; v2k ; v2k+1), we only have to consider vi with i 2 fm5 + 1; : : : ; ng. Thus we have
NC2k+1(vi) = fvj; vj+1; vj+2p+1; vj+2p+2g with 16j< j + 2p62k − 2 and C2k+1 [ fvig
admits A1; : : : ; A2k+1; A0 = (Aj+2 − fvj+2p+2g) [ fvig; A00 = (Aj+2p+3 − fvjg) [ fvig as
stable sets of size k.
We have to show that vi0 has one neighbor in A0 and one in A00 8i02fm3 +1; : : : ; ng
(note that vi is only contained in A0 and A00). For i02fm3 + 1; : : : ; m5g we have fv1;
v2k ; v2k+1gNC2k+1(vi0), therefore
v2k+1 2 A0 and v2k 2 A00; if j odd;
v2k 2 A0 and v2k+1 2 A00; if j even:
For i0 2 fm5 + 1; : : : ; ng we have NC2k+1(vi0) = fvj0 ; vj0+1; vj0+2p0+1; vj0+2p0+2g with 16j0
<j0 + 2p062k − 2 and j; j0; j + 2p; j0 + 2p0 are pairwise dierent (remember vivi0 62
E(G − e)), i.e.
vj0+1 2 A0 and vj0+1 2 A00; if j< j0 and j0 − j odd;
vj0 2 A0 and vj0 2 A00; if j< j0 and j0 − j even;
vj0 2 A0 and vj0+1 2 A00; if j0<j and j − j0 odd;
vj0+1 2 A0 and vj0 2 A00; if j0<j and j − j0 even:
Hence the subgraph of G−e induced by the nodes with coecient 1 in (5) has stability
number equal to k.
Therefore, (5) is by Claim 2 a valid, and by Claim 1 a facet inducing inequality of
STAB(G − e).
Proof of Theorem 3.2. Let G be the complement of the line graph of a bipartite graph
F and e a critical edge of G. We know by Theorem 2.2 that e is A-critical, i.e., that
all minimally imperfect subgraphs Ge−eG−e are odd antiholes. Let Ge−e=C2k+1
with k>2 have the nodes v1; : : : ; v2k+1, the nonedges vivi+1 for 16i62k+1mod 2k+1,
and let e = v1v2k+1. The node vi of G corresponds to the edge i of F for 16i6n.
Let F 0; M 0F satisfy the conditions (i){(iv) of the theorem, E(F 0) = f1; : : : ; k 0g with
2k + 16k 0 by (ii), E(M 0) = fm0; : : : ; ng with k 0<m0 by (iii).
By (i), F 0 is a chordless path or a chordless cycle, let the edges i and i + 1 be
incident for 16i6k 0 − 1. Further, let fk 0 + 1; : : : ; lg be those edges of F that are
incident to 1 and 2k + 1 or to the common node of j and j + 1 for 16j<k 0, and
fl00; : : : ; m0 − 1g those edges of F that are incident to j 2 fm0; : : : ; ng; by (iv), l006l
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holds, let l0 = minfl; l00g. In order to show that (6) induces a facet of STAB(G − e)
we prove the following two claims.
Claim 3. In G − e there are stable sets S1; : : : ; Sn their incidence vectors are anely
independent and satisfy (6) with equality.
Claim 4. (6) is valid for STAB(G − e).
Corresponding to the coecients in (6), dene a weighting on the nodes of G − e
as follows:
w(vi) = 1 if vi 2 L(F 0);
w(vi) = 2 if vi 2 L(M 0);
w(vi) = 0 otherwise:
Proof of Claim 3. By (i) and (ii), A0 =fv1; v2k+1g and Ai=fvi; vi+1g for 16i6k 0−1
are maximum stable sets of L(F 0)− e. Dene the following stable sets of G − e:
Si = Ai−1 if 16i6k 0;
Si = Aj [ fvig if k 0 + 16i6l0;
Si = fvj; vig if l0 + 16i6m0 − 1;
Si = fvig if m06i6n:
Note that, considering N (vi), the index j is well determined: we have j6k 0 − 1 for
i 2 fk 0 + 1; : : : ; l0g, and j>m0 for i 2 fl0 + 1; : : : ; m0 − 1g.
The incidence vectors S1 ; : : : ;  Sn are anely independent since for i2fk 0+1; : : : ; m0−
1g; Sii is the only nonzero entry of S1i ; : : : ; Sni , therefore by
X
16i6n
i Si = 0;
i=0 holds for i 2 fk 0+1; : : : ; m0−1g and i=0 follows for i>m0, too. Further, from
i + i+1 = 0 for 2k + 26i6k 0 − 1 and k0 = 0 we know i = 0 8i 2 f2k + 2; : : : ; k 0g,
and nally, S1 ; : : : ;  S2k+1 are anely independent by Padberg [6].
Since the stable sets S1; : : : ; Sn are chosen such that w(Si) = 2 holds for 16i6n,
their incidence vectors S1 ; : : : ;  Sn satisfy (6) with equality.
Proof of Claim 4. It suces to show w(S)62 for all stable sets S L(F 0) [ L(M 0).
By (i) and (ii), we have (L(F 0))=2, therefore w(S)62 for all stable sets S L(F 0);
by (iii), L(M 0) is a clique, thus (L(M 0))=1 holds and w(S)=2 for all (nonempty) stable
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sets S L(M 0). Further, every node in L(F 0) is adjacent to every node in L(M 0) by
(iii), hence there is no stable set with nodes from L(F 0) as well as from L(M 0).
Thus we have shown that (6) is by Claim 4 a valid, and by Claim 3 a facet inducing
inequality of STAB(G − e).
5. Concluding remarks
While Theorems 2.1 and 2.2 hold for all perfect line graphs and their complements,
respectively, Theorems 3.1 and 3.2 only deal with line graphs of bipartite graphs and
their complements.
Graphs whose line graphs are perfect have been termed lineperfect; bipartite graphs
are special cases of them: in lineperfect graphs, cycles of odd length at least 5 do
not occur as partial subgraphs, while cycles of odd length at least 3 are excluded in
bipartite graphs.
The motivation to ask for (complements of) line graphs of bipartite graphs is that
perfect (complements of) line graphs are critically perfect if and only if they are the
(complements of) line graphs of bipartite graphs with the property that every pair of
incident (nonincident, respectively) edges forms an H-pair (A-pair, respectively) (see
[7]).
Finally, all examples of (complements of) line graphs G of bipartite graphs investi-
gated so far by the author have the property that STAB(G−e) is completely described
by the inequality classes (1), (2), (5) ((1), (2), (6) respectively) for all of its edges
e. (Note that if e is not critical, then G − e is still perfect, hence (1) and (2) suf-
ce to describe its stable set polytope.) This observation has motivated the following
conjecture.
Conjecture 5.1. Let G be the line graph of a bipartite graph. Then STAB(G − e)
is described by (1), (2), (5) 8e2E(G) where (1), (2), (6) suce to describe
STAB(G − e) 8e 2 E(G − e).
If this is true, then all facets of the corresponding stable set polytopes can be found
by simply checking the underlying bipartite graphs. Thus, we would have not only a
description of the stable set polytopes but, in addition, we would be able to nd the
system of facet dening inequalities eciently.
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